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Stormwater Report 
PRAXAIR SITE IMPROVEMENTS 

TUALATIN, OREGON 
 

1.0   Purpose of Report 
The purpose of this report is to: analyze the effects the proposed development will have on the existing 

stormwater conveyance system; document the criteria, methodology, and informational sources used to 

design the proposed stormwater system; and present the results of the preliminary hydraulic analysis.   

 

2.0   Project Location/Description 
The proposed improvements are positioned south of the existing Praxair Distribution Center, located at 

10450 SW Tualatin Sherwood Rd, Tualatin, Oregon 97062 (Tax Lot 1500, Washington County Tax Map 

2S.1.23CC). 

 

The proposed project consists of constructing a new equipment yard. The site improvements also include 

the construction of a stormwater facility and related underground utilities.  

 

3.0   Regulatory Design Criteria 
3.1 STORMWATER QUANTITY 

Per Clean Water Services’ (CWS) Design and Construction Standards Manual for Sanitary Sewer and 

Surface Water Management (R&O 19-5, Amended by R&O 19-22), Section 4.02.1 Mitigation Requirement, 

the District or City shall determine which of the following techniques may be used: 

 

a. Construction of permanent on-site stormwater quantity detention facilities designed in 

accordance with this Chapter; or 

 

b. Enlargement or improvement of the downstream conveyance system in accordance with this 

Chapter and Chapter 5; or 

 

c. Payment of a Storm and Surface Water Management System Development Charge (SWM 

SDC), as provided in CWS Ordinance 28, which includes a water quantity component to meet 

these requirements. If district or City requires that an on-site detention facility be constructed, 

the development shall be eligible for a credit against SWM SDC fees, as provided in District 

Ordinance and Rules. 

 

Per Clean Water Services’ (CWS) Design and Construction Standards Manual for Sanitary Sewer and 

Surface Water Management (R&O 19-5, Amended by R&O 19-22), Section 4.02.2 Criteria for Requiring 

On-Site Detention for Conveyance Capacity, on-site detention is required when any of the following 

conditions exist: 

 

a. There is an identified downstream deficiency and the District or City determines that 

detention rather than conveyance system enlargement is the more effective solution. 

 

b. There is an identified regional detention site within the boundary of the development. 

 

c. Water quantity facilities are required by District-adopted watershed management plans 

or subbasin master plans or District- approved subbasin strategy. 
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3.2 HYDROMODIFICATION  

Per Clean Water Services’ (CWS) Design and Construction Standards Manual for Sanitary Sewer and 

Surface Water Management (R&O 19-5, Amended by R&O 19-22), Section 4.03.1 Hydromodification 

Approach Requirements, the implementation or funding of techniques to reduce impacts to the 

downstream receiving water body is required when a new development, or other activities, creates or 

modifies 1,000 square feet or more of impervious surfaces or increases the amount or rate of surface 

water leaving the site. The following techniques can be implemented or funding to reduce impacts to the 

downstream receiving water body: 

 

a. Construction of permanent LIDA designed in accordance with this Chapter; or 

 

b. Construction of a permanent stormwater detention facility designed in accordance with 

this Chapter; or 

 

c. Construction or funding of a hydromodification approach that is consistent with a District-

approved subbasin strategy; or 

 

d.        Payment of a Hydromodification Fee-In-Lieu. 

 

Per Section 4.03.3, the receiving reach for this project is Hedges Creek. The Risk Level for the receiving 

reach identified for this project is Low. The Development Class was determined using the 

Hydromodification Map provided by CWS, the project site is classified as a Developed Area. Per section 

4.08.1 Impervious Area Used in Design, the project site is classified as a Medium Project: over 12,000 to 

80,000 square feet. Using these input parameters, per Table 4-2 Hydromodification Approach Project 

Category Table, the project falls within Category 2. As shown below. See details in the appendices of this 

report for further information.  
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Per Section 4.03.5b Hydromodfication Approach Selection – Category 2, any of the following options may 

be used to address hydromodifcation: 

 

1. Infiltration LIDA, using the Standard LIDA Sizing, described in Section 4.08.5; or 

 

2. Peak-Flow Matching Detention, using design criteria described in Section 4.08.6; or 

 

3. Combination of Infiltration LIDA and Peak-Flow Matching Detention, using criteria described 

in Section 4.08.5 and 4.08.6; or 

 

4. Any option listed in Category 3. 

 

3.3 STORMWATER QUALITY  

Per Clean Water Services’ (CWS) Design and Construction Standards Manual for Sanitary Sewer and 

Surface Water Management (R&O 19-5, Amended by R&O 19-22), Section 4.08.1 Water Quality 

Treatment Requirements, the implementation or funding of a permanent water quality approach is 

required when a new development, or other activities, creates or modifies 1,000 square feet or more of 

impervious surfaces, or increases the amount of stormwater runoff or pollution leaving the site. 

Additionally, per Section 4.08 Stormwater Management Approach Sizing, stormwater management 

approaches are to be sized based on the following: 

 

All new impervious surfaces and three times the modified impervious surface, up to the total 

existing impervious surface on the site. The area requiring treatment is shown in the formula 

below:  

 

Area = New Impervious + 3(Modified Impervious) 

 

Impervious areas shall be determined based upon building permits, construction plans, or other 

appropriate methods of measurement deemed reliable by District and/or City. 

 

Stormwater quality management for this project will be met by utilizing a new water quality catch basin 

designed per the requirements of Clean Water Services’ Design and Construction Standards (R&O 19-5, 

Amended by R&O 19-22). Any area that will not be able to be treated due to existing site topography will 

be treated by paying a fee-in-lieu. 

 

4.0   Design Methodology 
The Santa Barbara Urban Hydrograph (SBUH) Method was used to analyze stormwater runoff from the 

site. This method utilizes the SCS Type 1A 24-hour design storm. HydroCAD 10.0 computer software 

aided in the analysis. Representative runoff Curve Numbers (CN) were obtained from the NRCS Urban 

Hydrology for Small Watersheds (Technical Release 55) and are included in the appendices. 

 

5.0   Design Parameters 
5.1 DESIGN STORMS  

Stormwater mains, inlets, and laterals for the site are placed at locations that adequately collect and 

convey the stormwater for the proposed improvements. Per CWS Section 5.05.2, the stormwater 

analysis utilized the 24-hour storm for the evaluation and design of the existing and proposed 
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stormwater facilities. The following 24-hour rainfall intensities from CWS Standard Drawing No. 1280 

were utilized as the design storms for the recurrence interval: 

 

Table 5-1:  Rainfall Intensities 

Recurrence Interval 

(Years) 

Total Precipitation Depth 

(Inches) 

2 2.50 

5 3.10 

10 3.45 

25 3.90 

 

5.2 PRE-DEVELOPED SITE CONDITIONS 

5.2.1  Site Topography 

Existing on-site grades generally vary from ±1% to 10%, with most of the site draining towards the north 

before entering into a private storm system before discharging to the public system (Existing SW 

Tualatin Sherwood Road). The site has a high point of ±165 feet at the southeast property corner and a 

local low point of ±155 feet near the northeast corner of the site. 

 

5.2.2 Land Use 

The existing site consists of Praxair Inc. with associated buildings, an asphalt driveway, parking lots, 

sidewalks, various chemical tanks, and landscaping. The site is located in Tualatin’s General 

Manufacturing Zone (MG). 

 

5.3 SOIL TYPE 

The soil beneath the project site and associated drainage basins is classified as Amity Silt Loam, 

according to the USDA Soil Survey for Washington County. The following table outlines the Hydrologic 

Soil Group rating for the soil type: 

 

Table 5-2:  Hydrologic Soil Group Ratings 

NRCS Map Unit 

Identification 

 

NRCS Soil Classification 

Hydrologic Soil 

Group Rating 

2 Amity Silt Loam C/D 

45A Woodburn Silt Loam (0-3% slopes) C 

45B Woodburn Silt Loam (3-7% slopes) C 

 

Further information on this soil type is included in the NRCS Soil Resource Report located in the 

appendices of this report.   

 

5.4 POST-DEVELOPED SITE CONDITIONS 

5.4.1 Site Topography 

The on-site slopes will remain largely the same with the construction of the site improvements, 

associated access, and related stormwater facilities.  

 

5.4.2 Land Use 

The site land-use will remain unchanged. 
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5.4.3 Description of Off-Site Contributing Basins 

A portion of the property to the south is expected to flow onto the project site. This contributing basin is 

relatively flat and heavily wooded therefore a small flow is expected. These flows have been ignored for 

the purpose of this preliminary design, but will be accommodated for in the final design. 

 

6.0   Stormwater Analyses  
6.1 PROPOSED STORMWATER CONDUIT SIZING AND INLET SPACING 

The proposed catch basin will be placed per engineering judgement to properly collect and convey 

stormwater runoff. The proposed storm system pipes will be sized using Manning’s equation to convey 

the peak flows from the 25-year storm event. 

 

6.2 PROPOSED STORMWATER QUALITY CONTROL FACILITY 

This project is comprised of new development and redevelopment. Therefore, per Clean Water Services’ 

(CWS) Design and Construction Standards Manual for Sanitary Sewer and Surface Water Management 

(R&O 19-5, Amended by R&O 19-22), Section 4.08 Stormwater Management Approach Sizing, the 

impervious area requiring treatment is defined as: Area = New Imp. + 3(Modified Imp.). The impervious 

areas are summarized in Table 6-1.  

 

Table 6-1:  Impervious Area Summary 

New Impervious Area 

(sq. ft.) 

Modified Impervious Area 

(sq. ft.) 

Permanently Removed 

Impervious Area (sq. ft.) 

Area Required to be Treated 

(sq. ft.) 

21,140 360 0 22,220 

 

Basin 1S represents impervious area being treated by new water quality catch basin with two (2) storm 

filter cartridges. Basin 2S represents area that will not be captured and treated due to existing site 

topography. This untreated area will be treated by paying a fee-in-lieu. For more information regarding 

water quality see Table 6-2 below. The proposed development will utilize this water quality catch basin 

and a fee-in-lieu designed per Clean Water Services’ Design and Construction Standards for Sanitary 

Sewer and Surface Water Management (R&O 19-5, Amended by R&O 19-22) to provide water quality 

treatment. 

 

Table 6-2:  Impervious Area Treatment Summary 

Area to be Treated by WQ Catch 

Basin 1 (sq. ft.) 

Area to be Treated by Fee-In-Lieu 

(sq. ft.) 

Total Area to be Treated  

(sq. ft.) 

21,240 980 22,220 

 

6.3 HYDROMODIFICATION 

The proposed site improvements will reduce impacts to the downstream receiving water body by 

implementing a detention system and flow control manhole designed per CWS’ standards. Per Section 

4.03.5b Hydromodification Approach Selection – Category 2, hydromodification will be met by peak-flow 

matching detention. For additional information regarding the sizing of the detention system and flow 

control manhole, refer to Section 6.4 of this report. 

 

6.4 PROPOSED STORMWATER QUANITITY CONTROL FACILITY 

The proposed on-site improvements will utilize an underground Stormtech chamber system and a flow 

control manhole to provide detention for the new and redeveloped impervious areas per CWS’ 

standards. Basin 1S is composed of new impervious area that will be collected and detained in the new 

chamber system. Basin 2S is composed of modified impervious area that will not be captured by the 
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new detention system due to existing site topography. To mitigate for the undetained flows from Basin 

2S, all of Basin 1S will be over-detained and released to meet stormwater quantity mitigation. See Table 

6-3 for details. 

 

See equations 1 & 2 for additional information regarding the allowable release rate for each storm 

event. Equation 1 defines the allowable release for only 50% of the 2-year storm event analysis, while 

equation 2 defines the allowable release for the remainder of the storm events. 

 

Equation 1: 50% of the 2-Year Only 

��������� =
1
�

2
− 2� 

��������� �50% �� 2 ����� =  
�0.15 ����

2
− �0.00 ���� = 0.08 ��� 

 

Equation 2: 2, 5, 10, and 25-year Storm Events 

��������� = 1
� − 2� 

��������� �25 ����� =  �0.31 ���� − �0.01 ���� = 0.30 ��� 

 

Table 6-3: Stormwater Runoff Flow Summary 

Storm 

Event 

(Years) 

Predeveloped 

Flows from area to 

be Developed (cfs) 

(Basin 1ES) 

Post-Developed 

Undetained 

Release (cfs) 

(Basin 2S) 

Post-Developed 

Detained Allowable 

Release 

(cfs) 

Post-Developed 

Detained Flows 

(cfs) 

Difference 

(cfs) 

50% of 2  0.08 0.00 0.08 0.06 -0.02 

2 0.15 0.00 0.15 0.06 -0.09 

5 0.22 0.00 0.22 0.13 -0.09 

10 0.26 0.00 0.26 0.17 -0.09 

25 0.31 0.01 0.30 0.22 -0.08 

6.5 DOWNSTREAM ANALYSIS 

Per CWS Design Standards (R&O 19-5, Amended by R&O 19-22), Section 2.04.2 Initial Plan Submittal 

Requirements: 

 

2.04.2.m.3 Review of Downstream Conveyance System: 

 

A. For each development constructing new impervious surface of greater than 5,280 square 

feet, or collecting and discharging greater than 5,280 square feet of impervious area, except 

for the construction of a detached single family dwelling or duplex, the design Engineer shall 

perform a capacity and condition analysis of existing downstream storm facilities and 

conveyance elements receiving flow from the proposed development. 

B. The analysis shall extend downstream to a point in the drainage system where the additional 

flow from the proposed development site constitutes 10 percent or less of the total tributary 

drainage flow. 

C. Where the additional flow from the proposed development drops to less than 10 percent of 

the total tributary drainage flow, then the analysis will continue for the lesser of: 

i. One-quarter (1/4) of a mile; or 

ii. Until the additional flow constitutes less than 5 percent of the total tributary 

drainage flow 

D. When the downstream analysis does not continue for at least one-quarter (1/4) mile, the 

design engineer shall provide a stamped Certification of Investigation that states the design 
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Engineer has visually investigated the downstream system for at least one-quarter (1/4) mile 

downstream and is aware of no observable downstream impacts to structures. 

 

Stormwater runoff from the site will be routed from the new stormwater facility to the existing 

stormwater system in SW Tualatin Sherwood Road. The existing pipe network services a portion of 

Praxair’s existing facilities and landscaping, in addition to the surrounding commercial businesses to the 

east. 

 

From available GIS data, pipe sizes increase further downstream of the project site before eventually 

discharging into a nearby storm facility on SW Tualatin Sherwood Road. This stormwater facility is located 

within a (1/4) mile from the project site’s discharge point. 

 

Stormwater runoff from the proposed improvements will be detained by the new stormwater detention 

facility and conveyed via the existing stormwater conveyance systems. Runoff values from the 

development are reduced from the existing pre-developed rates.  As such, further improvements within 

the public right-of-way are not required as part of this development. 

 

7.0   Stormwater Analyses 
A stormwater management system has been designed per Clean Water Services’ (CWS) Design and 

Construction Standards Manual for Sanitary and Surface Water Management (R&O 19-5, Amended by 

R&O 19-22) and the supporting documentation is contained in this report. Stormwater quality 

management will be provided for all new impervious areas with the construction of a new storm filter 

catch basin with (2) cartridges and by paying a fee-in-lieu for any area that is not able to be captured 

and treated. Additionally, the proposed detention system and flow control manhole have been designed 

to satisfy stormwater quantity and hydromodification requirements in compliance with CWS standards. 

With the improvements proposed, stormwater requirements have been met. 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix	A:		Vicinity	Map	
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Appendix	B:		Pre‐Developed	and	Post‐
Developed	Basin	Maps	
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Appendix	C:		Pre‐developed	and	Post‐	
Developed	HydroCAD	Analysis	
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Summary for Subcatchment 1ES: Pre-Developed Site Area

Runoff = 0.15 cfs @ 7.97 hrs,  Volume= 2,303 cf,  Depth> 1.24"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YEAR Rainfall=2.50"

Area (sf) CN Description

0 98 Paved parking & roofs
* 360 75 Redeveloped Imp Area
* 21,920 86 Pervious Area

22,280 86 Weighted Average
22,280 100.00% Pervious Area
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CN=86/0
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Summary for Subcatchment 1ES: Pre-Developed Site Area

Runoff = 0.22 cfs @ 7.95 hrs,  Volume= 3,239 cf,  Depth> 1.74"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YEAR Rainfall=3.10"
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* 360 75 Redeveloped Imp Area
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22,280 86 Weighted Average
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Runoff Area=22,280 sf

Runoff Volume=3,239 cf

Runoff Depth>1.74"

Tc=5.0 min

CN=86/0
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Summary for Subcatchment 1ES: Pre-Developed Site Area

Runoff = 0.26 cfs @ 7.94 hrs,  Volume= 3,805 cf,  Depth> 2.05"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YEAR Rainfall=3.45"

Area (sf) CN Description
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22,280 86 Weighted Average
22,280 100.00% Pervious Area
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Summary for Subcatchment 1ES: Pre-Developed Site Area

Runoff = 0.31 cfs @ 7.94 hrs,  Volume= 4,550 cf,  Depth> 2.45"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YEAR Rainfall=3.90"

Area (sf) CN Description
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Summary for Subcatchment 1S: Post-Developed Site Area Detained

Runoff = 0.28 cfs @ 7.88 hrs,  Volume= 4,012 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YEAR Rainfall=2.50"

Area (sf) CN Description

* 21,240 98 Gravel Area

21,240 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Post-Developed Site Area Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YEAR Rainfall=2.50"

Runoff Area=21,240 sf

Runoff Volume=4,012 cf

Runoff Depth>2.27"

Tc=5.0 min

CN=0/98

0.28 cfs
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Summary for Subcatchment 3S: Post-Developed Site Area Undetained

Runoff = 0.00 cfs @ 7.88 hrs,  Volume= 49 cf,  Depth> 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  2-YEAR Rainfall=2.50"

Area (sf) CN Description

* 260 98 Gravel Area

260 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: Post-Developed Site Area Undetained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2-YEAR Rainfall=2.50"

Runoff Area=260 sf

Runoff Volume=49 cf

Runoff Depth>2.27"

Tc=5.0 min

CN=0/98

0.00 cfs
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Summary for Pond 1P: Detention Pipe & Flow Control Manhole

Inflow Area = 21,240 sf,100.00% Impervious,  Inflow Depth > 2.27"    for  2-YEAR event
Inflow = 0.28 cfs @ 7.88 hrs,  Volume= 4,012 cf
Outflow = 0.06 cfs @ 10.76 hrs,  Volume= 2,454 cf,  Atten= 80%,  Lag= 172.8 min
Primary = 0.06 cfs @ 10.76 hrs,  Volume= 2,454 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 157.04' @ 10.76 hrs   Surf.Area= 1,096 sf   Storage= 1,713 cf

Plug-Flow detention time= 443.1 min calculated for 2,454 cf (61% of inflow)
Center-of-Mass det. time= 219.1 min ( 890.3 - 671.3 )

Volume Invert Avail.Storage Storage Description

#1A 154.70' 1,020 cf 20.50'W x 53.46'L x 3.50'H Field A
3,836 cf Overall - 1,286 cf Embedded = 2,549 cf  x 40.0% Voids

#2A 155.20' 1,286 cf ADS_StormTech SC-740 +Cap  x 28  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
4 Rows of 7 Chambers

2,306 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Device 4 155.20' 1.0" Horiz. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Device 4 157.00' 3.0" Horiz. 4.0" Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 4 159.33' 12.0" Horiz. 12" Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 155.20' 8.0"  Round Culvert   L= 147.3'   Ke= 0.500   

Inlet / Outlet Invert= 155.20' / 153.84'   S= 0.0092 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.06 cfs @ 10.76 hrs  HW=157.04'   (Free Discharge)
4=Culvert  (Passes 0.06 cfs of 1.45 cfs potential flow)

1=Orifice  (Orifice Controls 0.04 cfs @ 6.53 fps)
2=4.0" Orifice  (Weir Controls 0.02 cfs @ 0.65 fps)
3=12" Orifice  ( Controls 0.00 cfs)
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Pond 1P: Detention Pipe & Flow Control Manhole
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Inflow Area=21,240 sf

Peak Elev=157.04'

Storage=1,713 cf
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Summary for Subcatchment 1S: Post-Developed Site Area Detained

Runoff = 0.35 cfs @ 7.88 hrs,  Volume= 5,068 cf,  Depth> 2.86"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YEAR Rainfall=3.10"

Area (sf) CN Description

* 21,240 98 Gravel Area

21,240 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Post-Developed Site Area Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YEAR Rainfall=3.10"

Runoff Area=21,240 sf

Runoff Volume=5,068 cf

Runoff Depth>2.86"

Tc=5.0 min

CN=0/98

0.35 cfs
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Summary for Subcatchment 3S: Post-Developed Site Area Undetained

Runoff = 0.00 cfs @ 7.88 hrs,  Volume= 62 cf,  Depth> 2.86"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  5-YEAR Rainfall=3.10"

Area (sf) CN Description

* 260 98 Gravel Area

260 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: Post-Developed Site Area Undetained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5-YEAR Rainfall=3.10"

Runoff Area=260 sf

Runoff Volume=62 cf

Runoff Depth>2.86"

Tc=5.0 min

CN=0/98

0.00 cfs
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Summary for Pond 1P: Detention Pipe & Flow Control Manhole

Inflow Area = 21,240 sf,100.00% Impervious,  Inflow Depth > 2.86"    for  5-YEAR event
Inflow = 0.35 cfs @ 7.88 hrs,  Volume= 5,068 cf
Outflow = 0.13 cfs @ 8.75 hrs,  Volume= 3,412 cf,  Atten= 64%,  Lag= 52.3 min
Primary = 0.13 cfs @ 8.75 hrs,  Volume= 3,412 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 157.14' @ 8.75 hrs   Surf.Area= 1,096 sf   Storage= 1,782 cf

Plug-Flow detention time= 359.2 min calculated for 3,412 cf (67% of inflow)
Center-of-Mass det. time= 160.8 min ( 825.6 - 664.8 )

Volume Invert Avail.Storage Storage Description

#1A 154.70' 1,020 cf 20.50'W x 53.46'L x 3.50'H Field A
3,836 cf Overall - 1,286 cf Embedded = 2,549 cf  x 40.0% Voids

#2A 155.20' 1,286 cf ADS_StormTech SC-740 +Cap  x 28  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
4 Rows of 7 Chambers

2,306 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Device 4 155.20' 1.0" Horiz. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Device 4 157.00' 3.0" Horiz. 4.0" Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 4 159.33' 12.0" Horiz. 12" Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 155.20' 8.0"  Round Culvert   L= 147.3'   Ke= 0.500   

Inlet / Outlet Invert= 155.20' / 153.84'   S= 0.0092 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.13 cfs @ 8.75 hrs  HW=157.14'   (Free Discharge)
4=Culvert  (Passes 0.13 cfs of 1.48 cfs potential flow)

1=Orifice  (Orifice Controls 0.04 cfs @ 6.71 fps)
2=4.0" Orifice  (Orifice Controls 0.09 cfs @ 1.82 fps)
3=12" Orifice  ( Controls 0.00 cfs)
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Pond 1P: Detention Pipe & Flow Control Manhole

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=21,240 sf

Peak Elev=157.14'

Storage=1,782 cf
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Summary for Subcatchment 1S: Post-Developed Site Area Detained

Runoff = 0.39 cfs @ 7.88 hrs,  Volume= 5,684 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YEAR Rainfall=3.45"

Area (sf) CN Description

* 21,240 98 Gravel Area

21,240 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Post-Developed Site Area Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YEAR Rainfall=3.45"

Runoff Area=21,240 sf

Runoff Volume=5,684 cf

Runoff Depth>3.21"

Tc=5.0 min

CN=0/98

0.39 cfs
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Summary for Subcatchment 3S: Post-Developed Site Area Undetained

Runoff = 0.00 cfs @ 7.88 hrs,  Volume= 70 cf,  Depth> 3.21"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  10-YEAR Rainfall=3.45"

Area (sf) CN Description

* 260 98 Gravel Area

260 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: Post-Developed Site Area Undetained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10-YEAR Rainfall=3.45"

Runoff Area=260 sf

Runoff Volume=70 cf

Runoff Depth>3.21"

Tc=5.0 min

CN=0/98

0.00 cfs
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Summary for Pond 1P: Detention Pipe & Flow Control Manhole

Inflow Area = 21,240 sf,100.00% Impervious,  Inflow Depth > 3.21"    for  10-YEAR event
Inflow = 0.39 cfs @ 7.88 hrs,  Volume= 5,684 cf
Outflow = 0.17 cfs @ 8.39 hrs,  Volume= 4,004 cf,  Atten= 57%,  Lag= 31.0 min
Primary = 0.17 cfs @ 8.39 hrs,  Volume= 4,004 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 157.30' @ 8.39 hrs   Surf.Area= 1,096 sf   Storage= 1,882 cf

Plug-Flow detention time= 325.9 min calculated for 4,002 cf (70% of inflow)
Center-of-Mass det. time= 142.0 min ( 803.9 - 661.9 )

Volume Invert Avail.Storage Storage Description

#1A 154.70' 1,020 cf 20.50'W x 53.46'L x 3.50'H Field A
3,836 cf Overall - 1,286 cf Embedded = 2,549 cf  x 40.0% Voids

#2A 155.20' 1,286 cf ADS_StormTech SC-740 +Cap  x 28  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
4 Rows of 7 Chambers

2,306 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Device 4 155.20' 1.0" Horiz. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Device 4 157.00' 3.0" Horiz. 4.0" Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 4 159.33' 12.0" Horiz. 12" Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 155.20' 8.0"  Round Culvert   L= 147.3'   Ke= 0.500   

Inlet / Outlet Invert= 155.20' / 153.84'   S= 0.0092 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.17 cfs @ 8.39 hrs  HW=157.30'   (Free Discharge)
4=Culvert  (Passes 0.17 cfs of 1.52 cfs potential flow)

1=Orifice  (Orifice Controls 0.04 cfs @ 6.98 fps)
2=4.0" Orifice  (Orifice Controls 0.13 cfs @ 2.64 fps)
3=12" Orifice  ( Controls 0.00 cfs)
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Pond 1P: Detention Pipe & Flow Control Manhole
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Inflow Area=21,240 sf
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Storage=1,882 cf
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Summary for Subcatchment 1S: Post-Developed Site Area Detained

Runoff = 0.45 cfs @ 7.88 hrs,  Volume= 6,477 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YEAR Rainfall=3.90"

Area (sf) CN Description

* 21,240 98 Gravel Area

21,240 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Post-Developed Site Area Detained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YEAR Rainfall=3.90"

Runoff Area=21,240 sf

Runoff Volume=6,477 cf

Runoff Depth>3.66"

Tc=5.0 min

CN=0/98

0.45 cfs
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Summary for Subcatchment 3S: Post-Developed Site Area Undetained

Runoff = 0.01 cfs @ 7.88 hrs,  Volume= 79 cf,  Depth> 3.66"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type IA 24-hr  25-YEAR Rainfall=3.90"

Area (sf) CN Description

* 260 98 Gravel Area

260 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: Post-Developed Site Area Undetained

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25-YEAR Rainfall=3.90"

Runoff Area=260 sf

Runoff Volume=79 cf

Runoff Depth>3.66"

Tc=5.0 min

CN=0/98

0.01 cfs
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Summary for Pond 1P: Detention Pipe & Flow Control Manhole

Inflow Area = 21,240 sf,100.00% Impervious,  Inflow Depth > 3.66"    for  25-YEAR event
Inflow = 0.45 cfs @ 7.88 hrs,  Volume= 6,477 cf
Outflow = 0.22 cfs @ 8.29 hrs,  Volume= 4,786 cf,  Atten= 50%,  Lag= 24.7 min
Primary = 0.22 cfs @ 8.29 hrs,  Volume= 4,786 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 157.59' @ 8.29 hrs   Surf.Area= 1,096 sf   Storage= 2,038 cf

Plug-Flow detention time= 294.7 min calculated for 4,786 cf (74% of inflow)
Center-of-Mass det. time= 127.6 min ( 786.4 - 658.8 )

Volume Invert Avail.Storage Storage Description

#1A 154.70' 1,020 cf 20.50'W x 53.46'L x 3.50'H Field A
3,836 cf Overall - 1,286 cf Embedded = 2,549 cf  x 40.0% Voids

#2A 155.20' 1,286 cf ADS_StormTech SC-740 +Cap  x 28  Inside #1
Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
4 Rows of 7 Chambers

2,306 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Device 4 155.20' 1.0" Horiz. Orifice    C= 0.600   Limited to weir flow at low heads   
#2 Device 4 157.00' 3.0" Horiz. 4.0" Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 4 159.33' 12.0" Horiz. 12" Orifice    C= 0.600   Limited to weir flow at low heads   
#4 Primary 155.20' 8.0"  Round Culvert   L= 147.3'   Ke= 0.500   

Inlet / Outlet Invert= 155.20' / 153.84'   S= 0.0092 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.35 sf   

Primary OutFlow  Max=0.22 cfs @ 8.29 hrs  HW=157.59'   (Free Discharge)
4=Culvert  (Passes 0.22 cfs of 1.60 cfs potential flow)

1=Orifice  (Orifice Controls 0.04 cfs @ 7.45 fps)
2=4.0" Orifice  (Orifice Controls 0.18 cfs @ 3.70 fps)
3=12" Orifice  ( Controls 0.00 cfs)
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Appendix	D:		Water	Quality	Facility	
Calculations	and	Details	

	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project: Praxair Equipment Yard

AKS Job No.: 7784

Date:

Done By: TMI

Checked By: CEG

Total Impervious Area: 21,240 sf

=

= 0.04 cfs

N=Qtreat (449gpm/cfs / 15.0cart gpm/cart)

N= 1.32 cart 2 SINGLE CARTRIDGE STORMFILTER

WQV (sf)

4*60*60

cubic 

feet
637         

N=Qtreat (449gpm/cfs / Qcart gpm/cart)

WATER QUALITY FLOW (WQF)
 (Per CWS 4.08.5a - R&O 19-22)

WATER QUALITY FLOW (WQF)
 (Per CWS 4.08.5a - R&O 19-22)

WQF =

WATER QUALITY VOLUME (WQV)
(Per CWS 4.08.5a - R&O 19-22)

WQV =

PRAXAIR  EQUIPMENT YARD

WATER QUALITY CALCULATIONS

March 26, 2021

IMPERVIOUS AREA

12" per ft

0.36" X Area (ft)



 

 

 

 
 
 
 
 
 
 
 
 
 
 

Appendix	E:		USDA‐NRCS	Soil	
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Custom Soil Resource Report
Soil Map
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Washington County, Oregon
Survey Area Data: Version 18, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 1, 2019—Sep 
12, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Amity silt loam 1.2 22.5%

45A Woodburn silt loam, 0 to 3 
percent slopes

3.2 60.5%

45B Woodburn silt loam, 3 to 7 
percent slopes

0.9 17.0%

Totals for Area of Interest 5.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 

Custom Soil Resource Report
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delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Washington County, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

2—Amity silt loam

Amity 85 C/D 0-12 Silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

90-93- 
95

30-35 
-40

5-8 -10

12-40 Silty clay loam CL A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

95-98-1
00

40-43 
-45

15-18-2
0

40-60 Silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

90-93- 
95

30-35 
-40

5-8 -10

45A—Woodburn silt 
loam, 0 to 3 percent 
slopes

Woodburn 85 C 0-16 Silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

85-90- 
95

70-78- 
85

25-28 
-30

NP-3 -5

16-31 Silty clay loam, silt 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90- 
95

30-35 
-40

10-15-2
0

31-60 Silty clay loam, silt 
loam

ML, CL, 
CL-ML

A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

80-85- 
90

25-30 
-35

5-8 -10

45B—Woodburn silt 
loam, 3 to 7 percent 
slopes

Woodburn 85 C 0-16 Silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

85-90- 
95

70-78- 
85

25-28 
-30

NP-3 -5

16-31 Silty clay loam, silt 
loam

CL A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90- 
95

30-35 
-40

10-15-2
0

31-60 Silt loam, silty clay 
loam

CL-ML, 
ML, CL

A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

80-85- 
90

25-30 
-35

5-8 -10
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Appendix	F:		TR55	Runoff	Curve	Numbers	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.
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	(d) Large Commercial, Industrial, and Multifamily Development. Development applications that propose any of the following are subject to Type III Review by the Architectural Review Board as the hearing body:
	(i) New Commercial Buildings 50,000 square feet and larger;
	(ii) New Industrial Buildings 150,000 square feet and larger; and
	(iii) New Multifamily Housing Projects with 100 units or more units (or any number of units abutting a single family district).

	…

	(4) Application Materials. The application must be on forms provided by the City. In addition to the application materials required by TDC 32.140 (Application Submittal), the following application materials are also required:
	(a) The project name and the names, addresses, and telephone numbers of the architect, landscape architect, and engineer on the project;
	(b) Existing conditions plan, site plan, grading plan, utility plan, landscape plan, and lighting plan all drawn to scale;
	(c) A materials board that includes example building materials and textures;
	(d) Title report; and
	(e) A Service Provider Letter from Clean Water Services.

	(5) Approval Criteria.
	…
	(b) General Development.
	…
	(ii) Applications for General Development must comply with the applicable standards and objectives in TDC Chapter 73A through 73G.

	…

	…

	TDC 33.110. Tree Removal Permit/Review.
	…
	(2) Applicability. No person may remove a tree on private property within the City limits, unless the City grants a tree removal permit, consistent with the provisions of this Section.
	(3) Exemptions. The following actions are exempt from the requirements of a tree removal permit.
	(a) General Exemption. Four or fewer trees may be removed within a single calendar year from a single parcel of property or contiguous parcels of property under the same ownership without a permit, if the tree is:
	(i) Not located in the Natural Resource Protection Overlay District (NRPO);
	(ii) Not located in the Wetlands Protection Area (WPA) of the Wetlands Protection District (WPD);
	(iii) Not a Heritage Tree; and
	(iv) Not previously required to be retained or planted under an approved Architectural Review decision.

	(b) Forest Harvesting Exemption. Forest Harvesting Uses, as provided by Agricultural Uses in TDC 39.300 are exempt.
	(c) Orchard Exemption. Orchards Uses, as provided by Agricultural Uses in TDC 39.300, are exempt.
	(d) Public Property Exemption. Tree removal on federal, state, county, or City property is exempt from the requirements of a tree removal permit. This exemption includes, but is not limited to road, improvements and maintenance to City parks, rights-o...

	…


	CHAPTER 61 GENERAL MANUFACTURING ZONE (MG)
	…
	TDC 61.200. Use Categories.
	(1) Use Categories. Table 61-1 lists use categories Permitted Outright (P) or Conditionally Permitted (C) in the MG zone. Use categories may also be designated as Limited (L) and subject to the limitations listed in Table 61-1 and restrictions identif...
	(2) Use Categories in the Limited Commercial Setback. Commercial uses may be further restricted within the Limited Commercial Setback, see TDC 60.210(4).
	(3) Overlay Zones. Additional uses may be allowed in a particular overlay zone. See the overlay zone Chapters for additional uses.

	TDC 61.210.  Additional Limitations on Uses.
	(1) Sale of Goods Produced On-Site. The retail sale of goods produced on-site is permitted, provided that the retail sale area, including the showroom area, is no greater than five percent of the gross floor area of the building and does not exceed 1,...
	(2) Limited Commercial Uses. Commercial uses permitted as limited uses, as specified in Table 61-1, must be located on the same lot or parcel as a permitted industrial use. The lot or parcel must be used substantially for industrial purposes and the c...
	(a) Office Uses. Office uses must not exceed 25 percent of the total gross floor area of all buildings on the lot or parcel.
	(b) Retail Sales and Services, Eating and Drinking Establishments, or Other Educational and Vocational Services. Permitted uses in these categories, as specified in Table 61-1, are subject to the following additional standards:
	(i) Maximum Size. The use must not exceed 5,000 square feet for any individual use or a total of 20,000 square feet of all retail or service uses on the lot or parcel.
	(ii) Spacing Standard. Uses must not be located within 80 feet of a Residential Zone. Uses must not be located within 80 feet of SW Tualatin-Sherwood Road right-of-way.
	(iii) Access Standard. If located in a stand-alone building, the uses must not have direct access onto any arterial or collector street.


	(3) Size Limitation for Commercial Uses. Commercial uses permitted outright or as a conditional use, as specified in Table 61-1, are subject to the following size limitations:
	(a) Employment Areas or Corridors. Commercial uses must not exceed 60,000 square feet of gross floor area per building or business on land designated Employment Area (EA) or Corridor (CO) Design Type on Map 9-4.
	(b) Industrial Areas. Commercial uses on land designated Industrial Area Design Type on Comprehensive Plan Map 10-4 must not exceed 5,000 square feet for any individual use or a total of 20,000 square feet of all commercial uses on the site. Commercia...

	(4) Limited Commercial Setback. The purpose of the Limited Commercial Setback is to restrict commercial uses from locating within 300 feet from the centerline of SW Tualatin-Sherwood Road and SW 124th Avenue and 350 feet from the centerline of SW Paci...
	(a) Restriction on Commercial Uses. No commercial uses, including parking or outdoor storage and display areas, are permitted outright in the Limited Commercial Setback.
	(b) Conditional Uses. Automobile Service Stations uses and the sale and service of manufactured dwellings are permitted as Conditional Uses in the Limited Commercial Setback.

	(5) Commercial Services Overlay. The purpose of the Commercial Services Overlay is to provide for specific commercial services for area businesses and employees. The area of the overlay is depicted in Comprehensive Plan Map 10-5. Permitted uses are sp...
	(a) Permitted Uses. The following additional uses are permitted in the Commercial Services Overlay on properties shown in the specific areas illustrated on Comprehensive Plan Map 10-5 and only when conducted within an enclosed building:
	(i) Vehicle Repair;
	(ii) Retail Sales and Service are permitted uses limited to automobile accessory sales and auto parts retailing and wholesaling; tool and equipment rental; and
	(iii) Durable Goods Sales are permitted uses are limited to truck-mounted camper sales with all sales and storage conducted entirely within an enclosed building and not to exceed 10,000 square feet of building floor area.


	(6) Automobile Service Stations. Automobile Service Stations are subject to the following additional standards:
	…


	TDC 61.300. Development Standards.
	Development standards in the MG zone are listed in Table 61-2. Additional standards may apply to some uses and situations, see TDC 61.310.

	TDC 61.310. Additional Development Standards.
	(1) Outdoor Uses. All uses must be conducted wholly within a completely enclosed building, except off-street parking and loading, Basic Utilities, Wireless Communication Facilities and outdoor play areas of child day care centers as required by state ...
	(2) Sound Barrier Construction. Sound barrier construction is required to mitigate the impact of noise associated with overhead doors and building mechanical equipment, including but not limited to heating, cooling and ventilation equipment, compresso...
	(a) Applicability. New construction, including additions or changes to existing facilities, must comply with the provisions of this section. When additions or changes to existing facilities are proposed, existing structures on the property may be requ...
	(b) Distance from Residential Use. Sound barriers must be used to intercept all straight-line lateral (direct line between two points) paths of 450 feet or less between a residential property within a residential planning district and:
	(i) Any side edge of an overhead door or other doorway larger than 64 square feet, at a minimum height of eight feet above the floor elevation of the doorway; or
	(ii) Any building mechanical device at a minimum height equal to the height of the mechanical object to be screened.

	(c) Exemption for Existing Structures. Where existing structures (on or off site) are located such that they will reflect sound away from residential areas and will function as a sound barrier, on-site sound barrier construction is not required, excep...
	(d) Design. Sound barriers must consist of masonry walls or earth berms located so as to reflect sound away from, rather than toward, noise sensitive properties. This may include masonry "wing walls" attached to a building, detached masonry walls (suc...
	(i) "Wing wall" means a wall that is attached to a building on one side and meets the screening requirements of (1) and (2) of this section."


	(3) Setback Reduction for Developments Adjacent to Greenways and Natural Areas. To preserve natural areas and habitat for fish and wildlife, the decision-making authority may provide a front, side, or rear yard setback reduction for developments that ...
	(a) Setback Reduction. All permitted uses may be allowed a reduction of up to 35 percent of the front, side, or rear yard setbacks, as determined through the Architectural Review process, if as a result the buildings are farther away from fish and wil...
	(b) Location of Greenway or Natural Area Lot. A portion of the parcel must be located in one of the following conservation or protection areas:
	(i) Natural Resource Protection Overlay (NRPO) District (TDC Chapter 72); or
	(ii) Clean Water Services Vegetated Corridor.

	(c) Ownership of Greenway or Natural Area Lot. The ownership of each Greenway or Natural Area Lot must be one of the following:
	(i) Dedicated to the City at the City's option;
	(ii) Dedicated in a manner approved by the City to a non-profit conservation organization; or
	(iii) Retained in private ownership.

	(d) Ownership Considerations. The decision-making authority must consider, but is not limited to, the following factors when determining the appropriate ownership of the Greenway or Natural Area Lot:
	(i) Does the Park and Recreation Master Plan designate the lot for a greenway, pedestrian or bike path, public park, recreation, overlook or interpretive facility, or other public facility;
	(ii) Does the lot include one or more designated Heritage Trees, or one or more significant trees;
	(iii) Does the lot provide a significant view or esthetic element, or does it include a unique or intrinsically valuable element;
	(iv) Does the lot connect publicly owned or publicly accessible properties;
	(v) Does the lot abut an existing park, greenway, natural area or other public facility;
	(vi) Does the lot provide a public benefit or serve a public need;
	(vii) Does the lot contain environmental hazards;
	(viii) Geologic stability of the lot; and
	(ix) Future maintenance costs for the lot.


	…


	CHAPTER 63 INDUSTRIAL USES AND UTILITIES AND MANUFACTURING ZONES —ENVIRONMENTAL REGULATIONS
	…
	TDC 63.020. Applicability.
	The regulations of this Chapter apply to:
	(1) All industrial uses and utilities, regardless of the Planning District in which they are located, and
	(2) All Manufacturing Planning Districts, regardless of the use category.

	TDC 63.051. Noise.
	All uses and development must comply with the Oregon State Department of Environmental Quality standards relating to noise and the City of Tualatin noise ordinance in, TMC 6-14.

	TDC 63.052. Vibration.
	(1) Restrictions. All uses and development must not cause or permit ground vibration into the property of another person that exceeds the limits set forth below in this section.
	(a) Ground vibration as measured at the boundary of a residential planning district and an industrial planning district must not exceed 0.01 inches per second (0.00025 meters per second) RMS velocity.
	(b) Ground vibration as measured at a common property boundary of any two properties within any industrial planning district must not exceed 0.1 inches per second (0.0025 meters per second) RMS velocity.

	(2) Method of Measurement. Vibration measurement procedures must conform to the methods described in this section and to procedures approved by the Oregon Department of Environmental Quality.
	(a) Instrumentation must be capable of measuring RMS value of the vibration velocity over the frequency range of ten to 1,000 hertz.
	(b) Measurement values must be recorded for a sufficient period of observation to provide a representative sample.
	(c) Attachment of the vibration transducer to the ground must be by magnetic or screw attachment to a steel bar of a minimum of nine inches (22.9 cm.) in length, driven flush with the ground surface.

	(3) Exemptions. The requirements of TDC 63.052(1) do not apply to:
	(a) Vibration resulting from the operation of any equipment or facility of a surface carrier engaged in interstate commerce by railroad;
	(b) Vibration resulting from the operation of any road vehicle;
	(c) Vibration resulting from construction activities and use of construction equipment; and
	(d) Vibration resulting from roadway maintenance and repair equipment.


	TDC 63.053 Air Quality.
	(1) Restrictions. All uses and development must comply with the most recent air quality standards adopted by the Oregon Department of Environmental Quality. Plans of construction and operations must comply with the recommendations and regulations of t...
	(2) Method of Measurement. All measurements of air pollution must be by the procedures and with equipment approved by the State Department of Environmental Quality or equivalent and acceptable methods or measurement approved by the City. Upon request ...

	TDC 63.054. Odors.
	All uses and development must not emit odors in such quantities as to create a nuisance condition at any point beyond the subject property line of the emitting use.

	TDC 63.055. Heat and Glare.
	(1) All uses and development must conduct all operations producing heat or glare entirely within an enclosed building.
	(2) All uses and development may utilize exterior lighting, but the exterior lighting must be screened, baffled or directed away from residential planning districts.

	TDC 63.056. Storage and Stored Materials.
	(1) All uses and development must store all materials, including wastes, in a manner that will not attract or aid the propagation of insects or rodents, or in any other way create a health or safety hazard.
	(2) All uses and development that utilize open storage that would otherwise be visible at the property line must conceal it from view at the abutting property line by a sight obscuring fence not less than six feet high and not accessible to the genera...

	TDC 63.057. Liquid or Solid Waste Materials.
	All uses and development are prohibited from disposing waste onto the site or into adjacent drainage ditches, creeks or other natural waterways in violation of State of Oregon DEQ standards, Clean Water Services Standards, City Standards, or in a mann...

	TDC 63.058. Dangerous Substances.
	All uses and development are prohibited from the storage, transfer, or processing of hazardous, toxic, or radioactive waste.


	CHAPTER 73A SITE DESIGN STANDARDS
	…
	TDC 73A.500. Industrial Design Standards.
	The following standards are minimum requirements for industrial development in all zones, except the Mixed-Use Commercial (MUC) zone, which has its own standards:
	(1) Walkways. Industrial development must provide walkways as follows:
	(a) Walkways must be a minimum of five feet in width;
	(b) Walkways must be constructed of asphalt, concrete, or a pervious surface such as pavers or grasscrete (not gravel or woody material);
	(c) Walkways must meet ADA standards applicable at time of construction or alteration;
	(e) Walkways must be provided between the main building entrances and other on-site buildings, accessways, and sidewalks along the public right-of-way;
	(f) Walkways through parking areas, drive aisles, and loading areas must be of a different appearance than the adjacent paved vehicular areas; and
	(g) Outdoor Recreation Access Routes must be provided between the development's walkway and bikeway circulation system and parks, bikeways and greenways where a bike or pedestrian path is designated.

	(2) Accessways.
	(a) When Required. Accessways are required to be constructed when a common wall development is adjacent to any of the following:
	…


	(3) Drive-up Uses. Drive-up uses must comply with the following:
	…
	(4) Safety and Security. Industrial development must provide safety and security features as follows:
	(a) Locate windows and provide lighting in a manner that enables tenants, employees, and police to watch over pedestrian, parking, and loading areas;
	(b) Locate windows and interior lighting to enable surveillance of interior activity from the public right-of-way;
	(c) Locate, orient, and select exterior lighting to facilitate surveillance of on-site activities from the public right-of-way without shining into public rights-of-way or fish and wildlife habitat areas;
	(d) Provide an identification system which clearly locates buildings and their entries for patrons and emergency services; and
	(e) Above ground sewer or water pumping stations, pressure reading stations, water reservoirs, electrical substations, and above ground natural gas pumping stations must provide a minimum six foot tall security fence or wall.

	(5) Service, Delivery, and Screening. Industrial development must provide service, delivery, and screening features as follows:
	(a) Above grade and on-grade electrical and mechanical equipment such as transformers, heat pumps and air conditioners must be screened with sight obscuring fences, walls or landscaping;
	(b) Outdoor storage must be screened with a sight obscuring fence, wall, berm or dense evergreen landscaping; and
	(c) Above ground pumping stations, pressure reading stations, water reservoirs; electrical substations, and above ground natural gas pumping stations must be screened with sight-obscuring fences or walls and landscaping.

	…


	CHAPTER 73B LANDSCAPING STANDARDS
	TDC 73B.020. Landscape Area Standards Minimum Areas by Use and Zone.
	The following are the minimum areas required to be landscaped for each use and zone:

	TDC 73B.060. Additional Minimum Landscaping Requirements for Industrial Uses.
	(1) General. In addition to requirements in TDC 73B.020, industrial uses must comply with the following:
	(a) All areas not occupied by buildings, parking spaces, driveways, drive aisles, pedestrian areas, or undisturbed natural areas must be landscaped.
	(i) This standard does not apply to areas subject to the Hedges Creek Wetlands Mitigation Agreement.

	(b) Minimum 5-foot-wide landscaped area must be located along all building perimeters viewable by the general public from parking lots or the public right-of-way, but the following may be used instead of the 5-foot-wide landscaped area requirement:
	(i) Pedestrian amenities such as landscaped plazas and arcades; and
	(ii) Areas developed with pavers, bricks, or other surfaces, for exclusive pedestrian use and contain pedestrian amenities, such as benches, tables with umbrellas, children's play areas, shade trees, canopies.

	(c) Five-foot-wide landscaped area requirement does not apply to:
	(i) Loading areas,
	(ii) Bicycle parking areas,
	(iii) Pedestrian egress/ingress locations, and
	(iv) Where the distance along a wall between two vehicle or pedestrian access openings (such as entry doors, garage doors, carports and pedestrian corridors) is less than eight feet.

	(d) Development that abuts an RL or MP Zone must have landscaping approved through Architectural Review and must provide and perpetually maintain dense, evergreen landscaped buffers between allowed uses and the adjacent RL and MP zones.

	…

	TDC 73B.080. Minimum Landscaping Standards for All Zones.
	The following are minimum standards for landscaping for all zones.

	TDC 73B.090. Minimum Standards Trees and Plants.
	The following minimum standards apply to the types of landscaping required to be installed for all zones.
	…


	CHAPTER 73C PARKING STANDARDS
	…
	TDC 73C.010. Off-Street Parking and Loading Applicability and General Requirements.
	(1) Applicability. Off-street parking and loading is required to be provided by the owner and/or developer, in all zones, whenever the following occurs:
	(a) Establishment of a new structure or use;
	(b) Change in use; or
	(c) Change in use of an existing structure.

	(2) General Requirements. Off-street parking spaces, off-street vanpool and carpool parking spaces, off-street bicycle parking, and off-street loading berths must be as provided as set forth in TDC 73C.100, unless greater requirements are otherwise es...
	(a) The following apply to property and/or use with respect to the provisions of TDC 73C.100:
	(i) The requirements apply to both the existing structure and use, and enlarging a structure or use;
	(ii) The floor area is measured by gross floor area of the building primary to the function of the particular use of the property other than space devoted to off-street parking or loading;
	(iii) Where employees are specified, the term applies to all persons, including proprietors, working on the premises during the peak shift;
	(iv) Calculations to determine the number of required parking spaces and loading berths must be rounded to the nearest whole number;
	(v) If the use of a property changes, thereby increasing off-street parking or loading requirements, the increased parking/loading area must be provided prior to commencement of the new use;
	(vi) Parking and loading requirements for structures not specifically listed herein must be determined by the City Manager, based upon requirements of comparable uses listed;
	(vii) When several uses occupy a single structure, the total requirements for off-street parking may be the sum of the requirements of the several uses computed separately or be computed in accordance with TDC 73.370(1)(m), Joint Use Parking;
	(viii) Off-street parking spaces for dwellings must be located on the same lot with the dwelling. Other required parking spaces may be located on a separate parcel, provided the parcel is not greater than five hundred (500) feet from the entrance to t...
	(ix) Required parking spaces must be available for the parking of operable passenger automobiles of residents, customers, patrons and employees and must not be used for storage of vehicles or materials or for the parking of trucks used in conducting t...
	(x) Institution of on-street parking, where none is previously provided, must not be done solely for the purpose of relieving crowded parking lots in commercial or industrial zones; and
	(xi) Required vanpool and carpool parking must meet the 9-foot parking stall standards in Figure 73-1 and be identified with appropriate signage.



	TDC 73C.020. Parking Lot Design Standards.
	A parking lot, whether an accessory or principal use, intended for the parking of automobiles or trucks, must comply with the following:
	(1) Off-street parking lot design must comply with the dimensional standards set forth in Figure 73-1;
	(a) Exception: Parking structures and underground parking where stall length and width requirements for a standard size stall must be reduced by .5 feet and vehicular access at the entrance if gated must be a minimum of 18 feet in width.

	(2) Parking lot drive aisles must be constructed of asphalt, concrete, or pervious concrete;
	(3) Parking stalls must be constructed of asphalt, concrete, previous concrete, or a pervious surface such as pavers or grasscrete, but not gravel or woody material. Pervious surfaces, are encouraged for parking stalls in or abutting the Natural Resou...
	(4) Parking lots must be maintained adequately for all-weather use and drained to avoid water flow across sidewalks;
	(5) Parking bumpers or wheel stops or curbing must be provided to prevent cars from encroaching on adjacent landscaped areas, or adjacent pedestrian walkways.
	(6) Disability parking spaces and accessibility must meet ADA standards applicable at time of construction or alteration;
	(7) Parking stalls for sub-compact vehicles must not exceed 35 percent of the total parking stalls required by TDC 73C.100. Stalls in excess of the number required by TDC 73C.100 can be sub-compact stalls;
	(8) Groups of more than four parking spaces must be so located and served by driveways that their use will require no backing movements or other maneuvering within a street right-of-way other than an alley;
	(9) Drives to off-street parking areas must be designed and constructed to facilitate the flow of traffic, provide maximum safety of traffic access and egress, and maximum safety of pedestrians and vehicular traffic on the site;
	(10) On-site drive aisles without parking spaces, which provide access to parking areas with regular spaces or with a mix of regular and sub-compact spaces, must have a minimum width of 22 feet for two-way traffic and 12 feet for one-way traffic; When...
	(11) Artificial lighting, must be deflected to not shine or create glare in a residential zones, street right-of-way, a Natural Resource Protection Overlay District, Other Natural Areas, or a Clean Water Services Vegetated Corridor;
	(12) Parking lot landscaping must be provided pursuant to the requirements of TDC 73C.200; and
	(13) Except for parking to serve residential uses, parking areas adjacent to or within residential zones or adjacent to residential uses must be designed to minimize disturbance of residents.

	TDC 73C.050. Bicycle Parking Requirements and Standards.
	(1) Requirements. Bicycle parking facilities must include:
	(a) Long-term parking that consists of covered, secure stationary racks, lockable enclosures, or rooms in which the bicycle is stored;
	(i) Long-term bicycle parking facilities may be provided inside a building in suitable secure and accessible locations.

	(b) Short-term parking provided by secure stationary racks (covered or not covered), which accommodate a bicyclist's lock securing the frame and both wheels.

	(2) Standards. Bicycle parking must comply with the following:
	(a) Each bicycle parking space must be at least six feet long and two feet wide, with overhead clearance in covered areas must be at least seven feet;
	(b) A five-foot-wide bicycle maneuvering area must be provided beside or between each row of bicycle parking. It must be constructed of concrete, asphalt, or a pervious hard surface such as pavers or grasscrete, and be maintained;
	(c) Access to bicycle parking must be provided by an area at least three feet in width. It must be constructed of concrete, asphalt, or a pervious hard surface such as pavers or grasscrete, and be maintained;
	(d) Bicycle parking areas and facilities must be identified with appropriate signing as specified in the Manual on Uniform Traffic Control Devices (MUTCD) (latest edition). At a minimum, bicycle parking signs must be located at the main entrance and a...
	(e) Bicycle parking must be located in convenient, secure, and well-lighted locations approved through the Architectural Review process. Lighting, which may be provided, must be deflected to not shine or create glare into street rights-of-way or fish ...
	(f) Required bicycle parking spaces must be provided at no cost to the bicyclist, or with only a nominal charge for key deposits, etc. This does not preclude the operation of private for-profit bicycle parking businesses;
	(g) Bicycle parking may be provided within the public right-of-way in the Core Area Parking District subject to approval of the City Engineer and provided it meets the other requirements for bicycle parking; and
	(h) The City Manager or the Architectural Review Board may approve a form of bicycle parking not specified in these provisions but that meets the needs of long-term and/or short-term parking pursuant to Architectural Review.


	TDC 73C.100. Off-Street Parking Minimum/Maximum Requirements.
	(1) The following are the minimum and maximum requirements for off-street motor vehicle parking in the City, except these standards do not apply in the Core Area Parking District. The Core Area Parking District standards are in TDC 73C.110.
	(2) In addition to the general parking requirements in subsection (1), the following are the minimum number of off-street vanpool and carpool parking for commercial, institutional, and industrial uses.

	…
	TDC 73C.120. Off-Street Loading Facilities Minimum Requirements.
	(1) The minimum number of off-street loading berths for commercial, industrial, and institutional uses is as follows:
	(2) Loading berths must not use the public right-of-way as part of the required off-street loading area.
	(3) Required loading areas must be screened from public view, public streets, and adjacent properties by means of sight-obscuring landscaping, walls or other means, as approved through the Architectural Review process.
	(4) Required loading facilities must be installed prior to final building inspection and must be permanently maintained as a condition of use.
	(5) The off-street loading facilities must in all cases be on the same lot or parcel as the structure they are intended to serve. In no case must the required off-street loading spaces be part of the area used to satisfy the off-street parking require...
	…

	TDC 73C.130. Parking Lot Driveway and Walkway Minimum Requirements.
	Parking lot driveways and walkways must comply with the following requirements:
	…
	(3) Industrial Use. Ingress and egress for industrial uses must not be less than the following:
	…
	(5) One-way Ingress or Egress. When approved through the Architectural Review process, one-way ingress or egress may be used to satisfy the requirements. However, the hard surfaced pavement of one-way drives must not be less than 16 feet for multi-fam...
	(6) Maximum Driveway Widths and Other Requirements.
	(a) Unless otherwise provided in this chapter, maximum driveway widths for Commercial, Industrial, and Institutional uses must not exceed 40 feet.
	(b) Driveways must not be constructed within five feet of an adjacent property line, unless the two adjacent property owners elect to provide joint access to their respective properties, as provided by TDC73C.040.
	(c) The provisions of subsection (b) do not apply to townhouses and duplexes, which are allowed to construct driveways within five feet of adjacent property lines.
	(d) There must be a minimum distance of 40 feet between any two adjacent driveways on a single property unless a lesser distance is approved by the City Manager.
	(e) Must comply with the distance requirements for access as provided in TDC 75.
	(f) Must comply with vision clearance requirements in TDC 75.

	…

	TDC 73C.240. Industrial Parking Lot Landscaping Requirements.
	Industrial uses must comply with the following landscaping requirements for parking lots in all zones.
	(1) General. Locate landscaping or approved substitute materials in all areas not necessary for vehicular parking and maneuvering.
	(2) Clear Zone. Clear zone required for the driver at ends of on-site drive aisles and at driveway entrances, vertically between a maximum of 30 inches and a minimum of eight feet as measured from the ground level.
	(a) Exception: does not apply to parking structures and underground parking.

	(3) Perimeter. Minimum five feet in width in all off-street parking and vehicular circulation areas, including loading areas and must comply with the following:
	(a) Deciduous trees located not more than 30 feet apart on average as measured on center;
	(b) Shrubs or ground cover, planted so as to achieve 90 percent coverage within three years;
	(c) Plantings which reach a mature height of 30 inches in three years which provide screening of vehicular headlights year round;
	(d) Native trees and shrubs are encouraged; and
	(e) Exception: Not required where off-street parking areas on separate lots are adjacent to one another and connected by vehicular access.

	(4) Landscape Island. Minimum 25 square feet per parking stall must be improved with landscape island areas and must comply with the following.
	(a) May be lower than the surrounding parking surface to allow them to receive stormwater run-off and function as water quality facilities as well as parking lot landscaping;
	(b) Must be protected from vehicles by curbs, but the curbs may have spaces to allow drainage into the islands;
	(c) Islands must be utilized at aisle ends to protect parked vehicles from moving vehicles and emphasize vehicular circulation patterns;
	(d) Landscape separation required for every eight continuous spaces in a row;
	(e) Must be planted with one deciduous shade trees for every four parking spaces; Required trees must be evenly dispersed throughout the parking lot;
	(f) Must be planted with groundcover or shrubs;
	(g) Native plant materials are encouraged;
	(h) Landscape island areas with trees must be a minimum of five feet in width (from inside of curb to curb);
	(i) Required plant material in landscape islands must achieve 90 percent coverage within three years; and
	(j) Exception: Landscape square footage requirements do not apply to parking structures and underground parking.

	(5) Landscaping Along Driveway Access. For lots with 12 or more parking spaces:
	(a) Landscape area at least five (5) feet in width on each side of an accessway;
	(b) Landscape area must extend 30 feet back from the property line; and
	(c) Exceptions: does not apply to parking structures and underground parking which must be determined through the Architectural Review process.



	CHAPTER 73D WASTE AND RECYCLABLES
	…
	TDC 73D.020. Design Methods.
	An applicant required to provide mixed solid waste and source separated recyclables storage areas must comply with one of following methods:
	(1) The minimum standards method in TDSC 73D.030;
	(2) The waste assessment method in TDC 73D.040;
	(3) The comprehensive recycling plan method in TDC 73D.050; or
	(4) The franchised hauler review method in TDC 73D.060.

	TDC 73D.030. Minimum Standards Method.
	This method specifies a minimum storage area requirement based on the size and general use category of the new or expanded development. This method is most appropriate when specific use of a new or expanded development is not known. It provides specif...
	(1) The size and location of the storage area(s) must be indicated on the site plan. Requirements are based on an assumed storage area height of four feet for mixed solid waste and source separated recyclables. Vertical storage higher than four feet, ...
	(2) The storage area requirement is based on uses. If a building has more than one use and that use occupies 20 percent or less of the gross leasable area (GLA) of the building, the GLA occupied by that use must be counted toward the floor area of the...
	(a) Common wall residential five to ten units must provide 50 square feet.
	(b) Common wall residential greater than ten units must provide 50 square feet plus an (additional five square feet per unit above ten.
	(c) Commercial, industrial, and institutional developments must provide a minimum storage area of ten square feet plus:
	(i) Office—Four square feet/1,000 square feet gross leasable area (GLA);
	(ii) Retail—Ten square feet/1,000 square feet GLA;
	(iii) Wholesale/Warehouse/Manufacturing—Six square feet/1,000 square feet GLA;
	(iv) Educational and Institutional—Four square feet/1,000 square feet GLA; and
	(v) All other uses—Four square feet/1,000 square feet GLA.


	(3) Mixed solid waste and source separated recyclables storage areas for multiple tenants on a single site may be combined and shared.

	…
	TDC 73D.070. Location, Design and Access Standards.
	The following location, design, and access standards are applicable to all storage areas:
	(1) Location Standards.
	(a) The storage area for source separated recyclables may be collocated with the storage area for mixed solid waste.
	(b) Storage area space requirements can be satisfied with a single location or multiple locations, and can combine both interior and exterior locations.
	(c) Exterior storage areas must:
	(i) Be located in central and visible locations on the site to enhance security for users;
	(ii) Be located in a parking area; and
	(iii) Not be located within a required front yard setback or in a yard adjacent to a public or private street.


	(2) Design Standards.
	(a) The dimensions of the storage area must accommodate containers consistent with current methods of local collection at time of construction or alteration.
	(b) Indoor and outdoor storage areas must comply with Oregon Building and Fire Code requirements.
	(c) Exterior storage areas must be enclosed by a sight obscuring fence or wall at least six feet in height.
	(d) Evergreen plants must be placed around the enclosure walls, excluding the gate or entrance openings for common wall, commercial, and institutional developments.
	(e) Gate openings for haulers must be a minimum of ten feet wide and must be capable of being secured in a closed and open position.
	(f) Horizontal clearance must be a minimum of ten feet and a vertical clearance of eight feet is required if the storage area is covered.
	(g) A separate pedestrian access must also be provided in common wall, commercial, and institutional developments.
	(h) Exterior storage areas must have either a concrete or asphalt floor surface.
	(i) Storage areas and containers must be clearly labeled to indicate the type of material accepted.

	(3) Access Standards.
	(a) Storage areas must be accessible to users at convenient times of the day, and to hauler personnel on the day and approximate time they are scheduled to provide hauler service.
	(b) Storage areas must be designed to be easily accessible to hauler trucks and equipment, considering paving, grade, gate clearance and vehicle access.
	(c) Storage areas must be accessible to hauler trucks without requiring backing out of a driveway onto a public street. If only a single access point is available to the storage area, adequate turning radius must be provided to allow hauler trucks to ...
	(d) Storage areas must located so that pedestrian and vehicular traffic movement are not obstructed on site or on public streets adjacent to the site.
	(e) The following is an exception to the access standard:
	(i) Access may be limited for security reasons.




	CHAPTER 74 PUBLIC IMPROVEMENT REQUIREMENTS
	…
	TDC 74.120. Public Improvements.
	(1) Except as specially provided, all public improvements must be installed at the expense of the applicant. All public improvements installed by the applicant must be constructed and guaranteed as to workmanship and material as required by the Public...
	(2) In accordance with the Tualatin Basin Program for fish and wildlife habitat the City intends to minimize or eliminate the negative impacts of public streets by modifying right-of-way widths and street improvements when appropriate. The City Manage...

	TDC 74.130. Private Improvements.
	All private improvements must be installed at the expense of the applicant. The property owner must retain maintenance responsibilities over all private improvements.
	TDC 74.140. Construction Timing.
	(1) All the public improvements required under this chapter must be completed and accepted by the City prior to the issuance of a Certificate of Occupancy; or, for subdivision and partition applications, in accordance with the requirements of the Subd...
	(2) All private improvements required under this Chapter must be approved by the City prior to the issuance of a Certificate of Occupancy; or for subdivision and partition applications, in accordance with the requirements of the Subdivision regulations.

	…
	TDC 74.440. Streets, Traffic Study Required.
	(1) The City Manager may require a traffic study to be provided by the applicant and furnished to the City as part of the development approval process as provided by this Code, when the City Manager determines that such a study is necessary in connect...
	(a) Assure that the existing or proposed transportation facilities in the vicinity of the proposed development are capable of accommodating the amount of traffic that is expected to be generated by the proposed development; and/or
	(b) Assure that the internal traffic circulation of the proposed development will not result in conflicts between on-site parking movements and/or on-site loading movements and/or on-site traffic movements, or impact traffic on the adjacent streets.

	(2) The required traffic study must be completed prior to the approval of the development application.
	(3) The traffic study must include, at a minimum:
	(a) An analysis of the existing situation, including the level of service on adjacent and impacted facilities.
	(b) An analysis of any existing safety deficiencies.
	(c) Proposed trip generation and distribution for the proposed development.
	(d) Projected levels of service on adjacent and impacted facilities.
	(e) Recommendation of necessary improvements to ensure an acceptable level of service for roadways and a level of service of at least D and E for signalized and unsignalized intersections respectively, after the future traffic impacts are considered.
	(f) The City Manager will determine which facilities are impacted and need to be included in the study.
	(g) The study must be conducted by a registered engineer.

	(4) The applicant must implement all or a portion of the improvements called for in the traffic study as determined by the City Manager.

	…
	TDC 74.610. Water Service.
	(1) Water lines must be installed to serve each property in accordance with the Public Works Construction Code. Water line construction plans must be submitted to the City Manager for review and approval prior to construction.
	(2) If there are undeveloped properties adjacent to the subject site, public water lines must be extended by the applicant to the common boundary line of these properties. The lines must be sized to provide service to future development, in accordance...
	(3) As set forth is TDC Chapter 12, Water Service, the City has three water service levels. All development applicants must be required to connect the proposed development site to the service level in which the development site is located. If the deve...

	TDC 74.620. Sanitary Sewer Service.
	(1) Sanitary sewer lines must be installed to serve each property in accordance with the Public Works Construction Code. Sanitary sewer construction plans and calculations must be submitted to the City Manager for review and approval prior to construc...
	(2) If there are undeveloped properties adjacent to the proposed development site which can be served by the gravity sewer system on the proposed development site, the applicant must extend public sanitary sewer lines to the common boundary line with ...

	TDC 74.630. Storm Drainage System.
	(1) Storm drainage lines must be installed to serve each property in accordance with City standards. Storm drainage construction plans and calculations must be submitted to the City Manager for review and approval prior to construction.
	(2) The storm drainage calculations must confirm that adequate capacity exists to serve the site. The discharge from the development must be analyzed in accordance with the City's Storm and Surface Water Regulations.
	(3) If there are undeveloped properties adjacent to the proposed development site which can be served by the storm drainage system on the proposed development site, the applicant must extend storm drainage lines to the common boundary line with these ...

	TDC 74.640. Grading.
	(1) Development sites must be graded to minimize the impact of storm water runoff onto adjacent properties and to allow adjacent properties to drain as they did before the new development.
	(2) A development applicant must submit a grading plan showing that all lots in all portions of the development will be served by gravity drainage from the building crawl spaces; and that this development will not affect the drainage on adjacent prope...

	TDC 74.650. Water Quality, Storm Water Detention and Erosion Control.
	The applicant must comply with the water quality, storm water detention and erosion control requirements in the Surface Water Management Ordinance. If required:
	(1) On subdivision and partition development applications, prior to approval of the final plat, the applicant must arrange to construct a permanent on-site water quality facility and storm water detention facility and submit a design and calculations ...
	(2) On all other development applications, prior to issuance of any building permit, the applicant must arrange to construct a permanent on-site water quality facility and storm water detention facility and submit a design and calculations indicating ...
	(3) For on-site private and regional non-residential public facilities, the applicant must submit a stormwater facility agreement, which will include an operation and maintenance plan provided by the City, for the water quality facility for the City's...

	TDC 74.660. Underground.
	(1) All utility lines including, but not limited to, those required for gas, electric, communication, lighting and cable television services and related facilities must be placed underground. Surface-mounted transformers, surface-mounted connection bo...
	(2) Any existing overhead utilities may not be upgraded to serve any proposed development. If existing overhead utilities are not adequate to serve the proposed development, the applicant must, at their own expense, provide an underground system. The ...

	TDC 74.670. Existing Structures.
	(1) Any existing structures requested to be retained by the applicant on a proposed development site must be connected to all available City utilities at the expense of the applicant.
	(2) The applicant must convert any existing overhead utilities serving existing structures to underground utilities, at the expense of the applicant.
	(3) The applicant must be responsible for continuing all required street improvements adjacent to the existing structure, within the boundaries of the proposed development site.

	…


	Tualatin Municipal Code
	TITLE 3 UTILITIES AND WATER QUALITY
	CHAPTER 3-05 SOIL EROSION, SURFACE WATER MANAGEMENT, WATER QUALITY FACILITIES, AND BUILDING AND SEWERS
	…
	TMC 3-5-050 Erosion Control Permits.
	(1) Except as noted in subsection (3) of this section, no person shall cause any change to improved or unimproved real property that causes, will cause, or is likely to cause a temporary or permanent increase in the rate of soil erosion from the site ...
	(2) No construction, land development, grading, excavation, fill, or the clearing of land is allowed until the City has issued an Erosion Control Permit covering such work, or the City has determined that no such permit is required. No public agency o...
	(3) No Erosion Control Permit from City is required for the following:
	(a) For work of a minor nature provided all the following criteria are met:
	(A) The development does not require a development permit or approval from the City;
	(B) No development activity or disturbance of land surface occurs within 100 feet of a sensitive area defined in TMC 3-5.270;
	(C) The slope of the site is less than 20 percent;
	(D) The work on the site involves the disturbance of less than 500 square feet of land surface; and
	(E) The excavation, fill or combination thereof involves less than 20 cubic yards of material.

	(b) Permits and approvals of land division, interior improvements to an existing structure, and other activities for which there is no physical disturbance to the surface of the land.
	(c) A permit shall not be required for activities within the City which constitute accepted farming practices as defined in ORS 215.203, provided any erosion does not cause sedimentation in waters of the Tualatin River basin.

	(4) An exception from the permit requirement shall not relieve the property or its owner from the prohibition of TMC 3-5.040.

	TMC 3-5-060 Permit Process.
	(1) Applications for an Erosion Control Permit. Application for an Erosion Control Permit shall include an Erosion Control Plan which contains methods and interim facilities to be constructed or used concurrently and to be operated during construction...
	(a) A site specific plan outlining the protection techniques to control soil erosion and sediment transport from the site to less than one ton per acre per year as calculated using the Soil Conservation Service Universal Soil Loss Equation or other eq...
	(b) Techniques and methods contained and prescribed in the Soil Erosion Control Matrix and Methods, outlined in TMC 3-5.190 or the Erosion Control Plans - Technical Guidance Handbook, City of Portland and Unified Sewerage Agency, January, 1991.

	(2) Site Plan. A site specific plan, prepared by an Oregon registered professional engineer, shall be required when the site meets any of the following criteria:
	(a) Greater than five acres;
	(b) Greater than one acre and has slopes greater than 20 percent;
	(c) Contains or is within 100 feet of a City-identified wetland or a waterway identified on FEMA floodplain maps; or
	(d) Greater than one acre and contains highly erodible soils.


	…
	TMC 3-5-200 Downstream Protection Requirement.
	Each new development is responsible for mitigating the impacts of that development upon the public storm water quantity system. The development may satisfy this requirement through the use of any of the following techniques, subject to the limitations...
	(1) Construction of permanent on-site stormwater quantity detention facilities designed in accordance with this title;
	(2) Enlargement of the downstream conveyance system in accordance with this title and the Public Works Construction Code;
	(3) The payment of a Storm and Surface Water Management System Development Charge, which includes a water quantity component designated to meet these requirements.

	TMC 3-5-210 Review of Downstream System.
	For new development other than the construction of a single family house or duplex, plans shall document review by the design engineer of the downstream capacity of any existing storm drainage facilities impacted by the proposed development. That revi...
	To determine the point at which the downstream impacts are insignificant or the drainage system has adequate capacity, the design engineer shall submit an analysis using the following guidelines:
	(1) Evaluate the downstream drainage system for at least ¼ mile;
	(2) Evaluate the downstream drainage system to a point at which the runoff from the development in a build out condition is less than ten percent of the total runoff of the basin in its current development status. Developments in the basin that have b...
	(3) Evaluate the downstream drainage system throughout the following range of storms: Two-, five-, ten-, 25-year;
	(4) The City Engineer may modify items (1), (2), (3) to require additional information to determine the impacts of the development or to delete the provision of unnecessary information.

	If the increase in surface waters leaving a development will cause or contribute to damage from flooding, then the identified capacity deficiency shall be corrected prior to development or the development must construct onsite detention. To determine ...
	(1) The potential for or extent of flooding or other adverse impacts from the run-off of the development on downstream properties;
	(2) The potential for or extent of possibility of inverse condemnation claims;
	(3) Incremental impacts of runoff from the subject and other developments in the basin; and
	(4) Other factors that may be relevant to the particular situation.

	The purpose of the City Engineer's review is to protect the City and its inhabitants from the impacts or damage caused by runoff from development while recognizing all appropriate limitations on exactions from the development.
	TMC 3-5-220 Criteria for Requiring On-Site Detention to be Constructed.
	The City shall determine whether the onsite facility shall be constructed. If the onsite facility is constructed, the development shall be eligible for a credit against Storm and Surface Water System Development Charges, as provided in City ordinance.
	On-site facilities shall be constructed when any of the following conditions exist:
	(1) There is an identified downstream deficiency, as defined in TMC 3-5-210, and detention rather than conveyance system enlargement is determined to be the more effective solution.
	(2) There is an identified regional detention site within the boundary of the development.
	(3) There is a site within the boundary of the development which would qualify as a regional detention site under criteria or capital plan adopted by the Unified Sewerage Agency.
	(4) The site is located in the Hedges Creek Subbasin as identified in the Tualatin Drainage Plan and surface water runoff from the site flows directly or indirectly into the Wetland Protected Area (WPA) as defined in TDC 71.020. Properties located wit...

	…
	TMC 3-5-230  On-Site Detention Design Criteria.
	(1) Unless designed to meet the requirements of an identified downstream deficiency as defined in TMC 3-5.210, stormwater quantity onsite detention facilities shall be designed to capture run-off so the run-off rates from the site after development do...
	(2) When designed to meet the requirements of an identified downstream deficiency as defined in TMC 3-5.210, stormwater quantity on-site detention facilities shall be designed such that the peak runoff rates will not exceed predevelopment rates for th...
	(3) Construction of on-site detention shall not be allowed as an option if such a detention facility would have an adverse effect upon receiving waters in the basin or subbasin in the event of flooding, or would increase the likelihood or severity of ...

	TMC 3-5-240 On-Site Detention Design Method.
	(1) The procedure for determining the detention quantities is set forth in Section 4.4 Retention/Detention Facility Analysis and Design, King County, Washington, Surface Water Design Manual, January, 1990, except subchapters 4.4.5 Tanks, 4.4.6 Vaults ...
	(2) For single family and duplex residential subdivisions, stormwater quantity detention facilities shall be sized for the impervious areas to be created by the subdivision, including all residences on individual lots at a rate of 2,640 square feet of...
	(3) All developments other than single family and duplex, whether residential, multi-family, commercial, industrial, or other uses, the sizing of stormwater quantity detention facilities shall be based on the impervious area to be created by the devel...

	TMC 3-5-280 Placement of Water Quality Facilities.
	Title III specifies that certain properties shall install water quality facilities for the purpose of removing phosphorous. No such water quality facilities shall be constructed within the defined area of existing or created wetlands unless a mitigati...

	TMC 3-5-330 Permit Required.
	Except as provided in TMC 3-5-310, no person shall cause any change to improved or unimproved real property that will, or is likely to, increase the rate or quantity of run-off or pollution from the site without first obtaining a permit from the City ...
	TMC 3-5-340 Facilities Required.
	For new development, subject to the exemptions of TMC 3-5-310, no permit for construction, or land development, or plat or site plan shall be approved unless the conditions of the plat, plan or permit approval require permanent stormwater quality cont...
	TMC 3-5-350 Phosphorous Removal Standard.
	The stormwater quality control facilities shall be designed to remove 65 percent of the phosphorous from the runoff from 100 percent of the newly constructed impervious surfaces. Impervious surfaces shall include pavement, buildings, public and privat...

	TMC 3-5-360 Design Storm.
	The stormwater quality control facilities shall be designed to meet the removal efficiency of TMC 3-5-350 for a mean summertime storm event totaling 0.36 inches of precipitation falling in four hours with an average return period of 96 hours.

	…
	TMC 3-5-390 Facility Permit Approval.
	A stormwater quality control facility permit shall be approved only if the following are met:
	(1) The plat, site plan, or permit application includes plans and a certification prepared by an Oregon registered, professional engineer that the proposed stormwater quality control facilities have been designed in accordance with criteria expected t...
	(2) The plat, site plan, or permit application shall be consistent with the areas used to determine the removal required in TMC 3-5-350; and
	(3) A financial assurance, or equivalent security acceptable to the City, is provided by the applicant which assures that the stormwater quality control facilities are constructed according to the plans established in the plat, site plan, or permit ap...
	(4) A stormwater facility agreement identifies who will be responsible for assuring the long term compliance with the operation and maintenance plan.
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